Effect of alpha-tocopherol supplementation during boar semen cryopreservation on sperm characteristics and expression of apoptosis related genes.
Boar semen is extremely vulnerable to cold shock and sensitive to peroxidative damage due to high content of unsaturated fatty acids in the phospholipids of the plasma membrane and the relatively low antioxidant capacity of seminal plasma. The present study evaluated the influence of alpha-tocopherol supplementation at various concentrations in the boar semen extender during cryopreservation on post-thawed sperm motility characteristics (total sperm motility, MOT; local motility, LCM; curvilinear velocity, VCL; straight linear velocity, VSL; and average path velocity, VAP), sperm qualities (viability, acrosomal integrity and apoptosis), expression of stress protein (HSP70), and the expression of pro-apoptotic (Bax and Bak) and anti-apoptotic (Bcl-2l and Bcl-xl) genes. Semen collected from 10 Duroc boars was cryopreserved in lactose-egg yolk buffer supplemented with various concentrations of alpha-tocopherol (0, 100, 200, 400, 600 and 800 microM) using the straw-freezing procedure and stored at -196 degrees C for a minimum period of one month. In frozen-thawed groups, sperm motility was significantly (P<0.05) lower than that of fresh sperm. In fresh sperm, HSP70 immunoreactivity expression was observed in the equatorial region, but in frozen-thawed groups, expressions were mostly observed in the sperm head. Higher apoptosis rates were observed in 600 and 800 microM alpha-tocopherol supplemented frozen-thawed groups. In alpha-tocopherol supplemented frozen-thawed groups immediately after thawing, the expression was similar to that of fresh group. But after incubation at 37 degrees C for 3h, the expression in 200 and 800 microM alpha-tocopherol supplemented groups was higher than that of others. Expression of pro-apoptotic genes was significantly higher and anti-apoptotic genes was significantly (P<0.01) lower in alpha-tocopherol supplemented frozen-thawed groups compared to fresh sperm group. In conclusion, alpha-tocopherol, supplemented at 200 microM concentration in boar semen extender during cryopreservation had a positive effect on post-thawed sperm survivability.